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(54) REFLECTION REDUCING MATERIAL, PRODUCING METHOD AND USE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reflection reducing material having both high 
reflection reducing performance and antistatic ability, a method for producing the material and 
its use. 

SOLUTION: The reflection reducing material has a hard coat layer and a reflection reducing 
layer on one face or both faces of a transparent substrate directly or by way of one or more 
layers and the hard coat layer has antistatic function. The hard coat layer having antistatic 
ability is formed on the transparent substrate and the reflection reducing layer comprising a 
high refractive index layer and a low refractive index layer is formed on the hard coat layer. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The anti-reflection material which is an anti-reflection material which comes to prepare a rebound ace court layer and 
an anti-reflection layer for one side or both sides of a transparence base material through direct or an one or more-layer layer and 
is characterized by this rebound ace court layer having an antistatic function. ' 
[Claim 2] It is the anti-reflection material according to claim 1 which is the layer to which an anti -reflection layer consists of a 
r r u ctlve : 1 ? dex la y er and a low refractive-index layer, and this high refractive -index layer contains an inorganic material 
60% of the weight or more in a configuration layer. 

[Claim 3] The anti-reflection material according to claim 2 whose inorganic material of a high refractive-index layer is a metallic- 
oxide particle. 

[Claim 4] The anti-reflection material according to claim 3 which is one sort chosen from the group which a metallic-oxide 
particle becomes from titanium oxide, cerium oxide, and a zinc oxide, or two sorts or more 

[Claim 5] An anti-reflection material given in either of claim 1 to which a rebound ace court layer comes to contain 70% of the 
weight or more of an organic compound in a configuration layer to the 4th term. 

[Claim 6] An anti-reflection material given in either of claims 1-5 whose surface-electrical-resistance values of a rebound ace 
court layer are two or less 1012 ohm/cm. 

[Claim 7] An anti-reflection material given in any 1 term of claim 2 to which a low refractive-index layer comes to contain a 
fluorine polymer in a configuration layer to the 6th term. 

[Claim 8] The anti-reflection material according to claim 7 which is the thing which comes to carry out polymerization hardening 

formula[ 1 " ne " C ° ntamin8 m ° n ° mer the fluorine P°lymer of a low refractive-index layer is indicated to be by the following 

[Formula 1] 

X 1 x* 

I I 
CH 2 = C C = CH, [1] 

COO-Y'-OOC 

It is that [XI and X2 are the same or a different radical, and a hydrogen atom or a methyl group is shown. Yl (i) The fluoro 
alkylene group of carbon numbers 1-14 which has two or more fluorine atoms, (ii) The cyclo alkylene group of carbon numbers 3- 
14 wStft fl." m ° re flU T C at ° mS ' C ( Y2 )- H CH2-radical (however, Y2) the fluoro aUcyl group of the carbonZmoers 
1-14 which have three or more fluorine atoms, or the cycloalkyl radical of the carbon numbers 3-14 which have four or more 
fluorine atoms is shown - ** shown by the formula [2] of (iv) following - [Formula 2] 

I 

— CH,- C— CH 2 — [2] 

COOCHj — CH Y * 
OZ » 

t'Jll* the ™ dical ^ fluoro alk y! f 0U P of the carbon numbers 1-14 in which Y3 has two or more fluorine atoms here, and X3 
are shown by a hydrogen atom or the alkyl group of carbon numbers 1-3, and Zl is indicated to be by the hydio^SracnJic- 
^t^2S5g&?3gtl$£%Z °-L** shown °y the 8««1 "a [3] of (v) following^- [FoLulf T] ' ^ 

^^^J^J^Tt^^F^u? the ™ rbon numbers M4 in which Y4 two or more fluorine atoms here, and that Z2 and 
me£Lvl^d r£l£T ^ " * Md " ^ by *" hydr ° gen at ° m ' a «yHc-acid residue', or 

^^Z^VElESt tSSSSZEZt of the anti " reflection material a publication ' - d becomes 

Process 1 (formation of a rebound ace court layer) 

mating hi!S2! J* a ? tistatic t rebound ace , court is applied to the front face of a transparence base material by wet 

coating, is hardened with an activity energy line or heat, and a rebound ace court layer is formed 
Process 2 (formation of a high refractive-index layer) 

SSS^wK^S,!^^"!:?* la y ers / on 5 ainin g a metallic-oxide particle is applied to the front face of the base 
S*n t , u CC C ° Urt l3yer P roduced at said P^cess 1 was formed, with a wet coating method, is hardened on it 

with an activity energy line or heat, and a high refractive-index layer is formed in it naruenea on 

Process 3 (formation of a low refractive-index layer) 

http://ww4.ipdl.ncipi.go.jp/^ 9/28/2006 



JP,20G 1 -264507,A [CLAIMS] Page 2 Q f 2 

The coating liquid for low refractive-index layers containing a fluorine-containing monomer is applied to the front face of the 
base material in which the rebound ace court layer and high refractive- index layer which were produced at said process 2 were 
formed, with a wet coating method, is hardened on it with an activity energy line or heat, and a low refractive-index layer is 
formed in it. 

[Claim 10] The anti-reflection nature electronic image display device using the anti-reflection material of claim 1 to the 8th term 
given in any 1 term. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[0002]° f InVenti ° n -' ThiS invention relates to an anti-reflection material, its manufacture approach, and its application. 

[Description of the Prior Art] If the low refractive-index layer which turns into the outermost layer of a transparence substrate 
from the matter of a low refractive index rather than a substrate is formed by one fourth of the thickness (about lOOnm) of light 
wavelength, surface reflection decreases according to cross protection, and it is known that permeability will improve 
[0003] Moreover, by preparing further the layer from which a refractive index differs above between a low refractive- index layer 
and a substrate, the multilayer anti-reflection material which can suppress surface reflection more is known, and the multilayer 
anti-reflection material is applied as an anti-reflection material in the field for which reduction of the surface reflection in 
transparence substrate parts, such as an electric product, an optical product, and building materials, is needed, the layer for which 
a high refractive index is needed since the refractive index of the layer arranged in the middle in this multilayer anti-reflection 
material has big effect on optical-character ability ~ inorganic materials, such as a metallic oxide, - business - ******** 
[0004] As the formation approach of an anti-reflection layer, in magnesium fluoride etc., a solution, dispersion liquid etc are 
liquefied and the two-way-type method of the wet coating method (JP,7-48543,A, JP,9-3 14038,A) which applies to a base 
mat ! n ! ;^ 1S 6 t0 ^ and ' S stlffened if needed is leamed [ ingredient / vacuum evaporationo, the so-called dry coating 
method (JP,63-261646,A) which carries out sputtering, and ]. The dry coating method had problems, like a large-sized facility of a 
high vacuum is required, and productivity is low among these. On the other hand, a wet coating method has little plant-and- 
equipment investment, and it is excellent in respect of the correspondence to productivity and large-area-izing 
[0005] However, in a wet coating method, in order to have to apply and stiffen an ingredient by the solution or dispersion liquid 
and to have to form a layer, when the layer of a high refractive index is constituted, resin and a monomer must be added as a 
binder in addition to the particle of an inorganic material, therefore, it is difficult to make high the refractive index of the high 
refraction layer which is the important factor of a two-layer anti-reflection material compared with the dry coating method - etc - 
- there was a problem. e 

[0006] On the other hand, in case an anti-reflection material is used for an electric product or an optical product in order to 
suppress adhesion of the dust to the front face by static electricity, grant of an antistatic function is indispensable The 
conductivity of extent from which a surface-electrical-resistance value becomes two or less 1012 ohm/cm is required for the 
manifestation of this antistatic function. Although this conductivity could be attained in existence of the metallic oxide of a high 
refractive-index ayer therefore, selection of the ingredient of a high refractive-index layer had a limit. For example, although 

wSSl^S ° ' S *? mdium .° xide 1 . tin ' and ^ony oxide tin, tin oxide, was used, since titanium oxide with a more 
high refractive index, cerium oxide, etc. did not have conductivity, they were not able to be used 

[0007] As an antistatic film, the combination (JP.l 1-92750.A) of the antistatic layer and anti-reflection layer containing an 
antmiony pentoxide acid z.nc particle is known. However, although the demand of the antistatic engine performance was filled 
Enough COmbmatl ° n ' therC W3S 3 problem of neither the anti-reflection engine performance nor surface reinforcement becoming 

to° r ?hi M H reOVer ' Z f tw °- layer anti-reflection material, in order to give an antistatic function, when the metallic oxide was added 
to rebound ace court layers, low refract.ve-mdex layers, etc. other than a high refractive-index layer, since the refractive index of 
these layers rose, the anti-reflection engine performance fell, or in order that the penetrable ability of light might decrease, there 
were problems - sufficient optical-character ability is not obtained 
[0009] 

[Problem(s) to be Solved by the Invention] It is in the anti-reflection material and the 2nd purpose which combine the anti- 
Inn™ i? Cn ^u P er 5 0rmanCe ir L WhiGh the firSt pUrp0SC ° f this inv ention is high, and antistatic ability offering the manufacture 
approach, and the 3rd purpose offering an application 
[0010] 

ap^kation S ° 1Ving * e Pr ° blem] This invention offers *e following anti-reflection materials, the manufacture approach, and its 

Hi J t h tfnr i ti " refl f Cti0n ma j erial K wl ! ich j s ^ anti-reflection material which comes to prepare a rebound ace court layer and an anti- 
reflection layer for one side or both sides of a transparence base material through direct or an one or more-layer layer and is 
characterized by this rebound ace court layer having an antistatic function ' 

-navin? 0 -* 0 * 11 "^[^ "" f "J"*^ ." * ^ " ^ " * indeX " * laVCr " from ~ instituting 

o/ nfT g " • k. " "I s " 3 refractlve index - a la y er - an inorganic material - a configuration - a layer - inside - 60 - 
X\ £ "I 618 n ~ m ° re than 7 containm S " a Iaver " ^ is - (- one -) - a publication - an anti-reflection material 
particle antl " refleCtl0n matenal glven in & the given inorganic material of a high refractive-index layer is a metallic-oxide 

(4) The anti-reflection material given in (3) which is one sort chosen from the group which a metallic-oxide particle becomes from 
titanium oxide, cerium oxide, and a zinc oxide, or two sorts or more. wsmjoiw, irom 
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(5) An anti-reflection material given in (1) to (4) to which a rebound ace court layer comes to contain 70% of the weight or more 
of an organic compound in a configuration layer. 

(6) An anti-reflection material given in (1) to (5) whose surface-electrical-resistance values of a rebound ace court layer are two or 
less 1012 ohm/cm. 

(7) An anti-reflection material given in (2) to (6) to which a low refractive-index layer comes to contain a fluorine polymer in a 
configuration layer. 

(8) The anti-reflection material given in (7) which is the thing which comes to carry out polymerization hardening of the fluorine- 
[00lT] nm8 m ° n0mer the fluorine P ol y mer of a low refractive-index layer is indicated to be by the following formula [1]. 
[Formula 4] 

t I 
CH_ = C C = CH a [1] 

COO— Y 1 — OOC 

[0012] It is that [XI and X2 are the same or a different radical, and a hydrogen atom or a methyl group is shown. Yl (i) The 
fluoro alkylene group of carbon numbers 1-14 which has two or more fluorine atoms, (ii) The cyclo alkylene group of carbon 
numbers 3-14 which has four or more fluorine atoms, -(in) C(Y2)-HCH2-radical (however, Y2) the fluoro alkyl group of the 
carbon numbers 1-14 which have three or more fluorine atoms, or the cycloalkyl radical of the carbon numbers 3-14 which have 
four or more fluorine atoms is shown, (iv) Radical shown by the following formula [2] [0013] 
[Formula 51 

X* 

I 

-CHj-C-CH 2 - [2] 

COOCH J -CHY > 
oz 1 

[0014] (-- it is the radical the fluoro alkyl group of the carbon numbers 1-14 in which Y3 has two or more fluorine atoms here and 
X3 are shown by a hydrogen atom or the alkyl group of carbon numbers 1-3, and Zl is indicated to be by the hydrogen atom ' 
acrylic-acid residue, or methacrylic-acid residue.) - or radical [0015] shown by the general formula [31 of (v) following 
[Formula 6] 

— CH 2 — CH— CH 2 — Y<— CH 2 — CH- CH t - 

l 0 o° 16 ! ( J, hey 3r u 1116 flu ° r ° alk y lene g rou P of foe carbon numbers 1-14 in which Y4 has two or more fluorine atoms here and that 
Z2 and Z3 are the same or the radical which is a different radical and is shown by the hydrogen atom, acrylic-acid residue or 
methacrylic-acid residue.)] - . ... j , 

(9) The manufacture approach which is the manufacture approach of the anti-reflection material any one publication of (8) from 
the above (1), and consists of the following process of 1-3. 

Process 1 (formation of an antistatic rebound ace court layer) 

The coating liquid for antistatic rebound ace court layers is applied to the front face of a transparence base material by wet 
coating, is hardened with an activity energy line or heat, and a rebound ace court layer is formed 
Process 2 (formation of a high refractive-index layer) 

The coating liquid for high refractive-index layers containing a metallic-oxide particle is applied to the front face of the base 
material in which the rebound ace court layer produced at said process 1 was formed, with a wet coating method, is hardened on it 
with an activity energy line or heat, and a high refractive-index layer is formed in it. ~ 
Process 3 (formation of a low refractive-index layer) 

The coating liquid for low refractive-index layers containing a fluorine-containing monomer is applied to the front face of the 
base material in which the rebound ace court layer and high refractive-index layer which were produced at said process 2 were 
fomed in if 3 COatmS meth ° d ' U nardened on il with an activit y energy line or heat, and a low refractive-index layer is 

(10) The anti-reflection nature electronic image display device using the anti-reflection material of the above (1) to (9) eiven in 
any one. v / © 

[0017] 

[Embodiment of the Invention] Especially as the quality of the material of the transparence base material used for this invention 
although not limited, glass, polyethylene terephthalate (PET), a polycarbonate (PC), a polymethyl-methacrylate (PMMA) 
copolymer, tnacetyl cellulose (TAC), polyolefine (PO), a polyamide (PA), a polyvinyl chloride (PVC), etc can be mentioned 
preferably, for example. In light transmission, transparency here is 30% or more, and is 80% or more still more preferably 50% or 
more more preferably. v ' 

[0018] Although especially the configuration of a transparence base material is not limited, the thing of the shape of tabular or a 
th^r«? °n ' in X ^ P filra - lik e thing is preferably mentioned from the point of productivity and transportability. As 
mm m i i ' * 10 - 500 : micr ? m eter thing is mentioned more preferably than the point of transparency and workability. 
[0019] In this invention, a rebound ace court layer is a layer [ between / the transparence base materials of an anti-reflection layer 
and the above ] aiming at the improvement in a degree of hardness, and grant of an antistatic function. This layer can use an 
inorganic material, organic materials, or such mixture. Although especially the formation approach of a layer is not limited, the 
fluckness has desirable 2-20 micrometers. Since problems, such as a fall of flexibility, will arise if it is difficult to obtain sufficient 
degrees of hardness, such as a fall of a pencil degree of hardness, if thickness is set to less than 2 micrometers and it exceeds 20 
micrometers, it is not desirable. Although especially limitation is not carried out, more than H of the degree of hardness of a 
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rebound ace court layer is desirable by the pencil degree of hardness. 

[0020] As an organic material used for the aforementioned layer, silicon compounds, such as many organic functions or 
monofunctional acrylic ester (meta), and ethyl silicate, etc. are mentioned, for example. Moreover, as an ingredient for giving 
antistatic ability, the organic monomer which has quarternary ammonium salt as a configuration part, for example a polymer and 
a metallic-oxide particle are mentioned. ' 
[0021] as the organic monomer which has the aforementioned quarternary ammonium salt as a configuration part - for example 
chlorination (meta) ethyl-acrylate trimethylammonium and bromination (meta) - ethyl-acrylate trimethylammonium, chlorination 
(meta) acryhc-acid-2-hydroxypropyl trimethylammonium, and bromination (meta) - acrylic-acid (meta) derivatives such as 
acryhc-acid-2-hydroxypropyl trimethylammonium, chlorination vinylbenzyl trimethylammonium, and bromination -- styrene 
derivatives, such as vinylbenzyl trimethylammonium, etc. are mentioned. Moreover, as a polymer, a copolymer with monomers 
such as the homopolymer and acrylic-acid (meta) derivative of said monomer, a styrene derivative, an itaconic-acid derivative ' 
and a fumanc-acid derivative, etc. is mentioned. One kind or two kinds or more can be used for an organic monomer and a ' 
polymer. 

[0022] As the aforementioned metallic-oxide particle, tin oxide, phosphorus dope tin oxide, indium oxide tin, antimony oxide tin 
antimony oxide zinc, zmc-oxide aluminum, etc. are mentioned, for example. Especially, tin oxide, indium oxide tin, and antimony 
oxide tin are mentioned preferably. 3 
[0023] As for the mean particle diameter of a particle, it is desirable that it is below light wavelength. Since transparency will fall 
mn^«i y lt J ^ ecomes more H S ht wavelength, it is not desirable. It is desirable that it is especially 0.1 micrometers or less 
[0024] When adding inorganic substances, such as a metallic-oxide particle, it is desirable that the amount is 30 or less % of the ' 
weight during the configuration of a layer. Since the optical-character ability when the refractive index of a layer rising and 
forming an anti-reflection layer will deteriorate if 30 weight sections are exceeded, it is not desirable 

[0025] In the range which does not spoil the effectiveness of this invention other than the aforementioned compound other 
components may be included in a rebound ace court layer. Especially other components are not limited and additives, such as an 
inorganic bulking agent, inorganic or an organic pigment, a polymer and a polymerization initiator, polymerization inhibitor an 
anti-oxidant, a dispersant, a surface active agent, light stabilizer, a light absorption agent, and a leveling agent, etc. are mentioned 
Moreover as long as it makes it dry after membrane formation in a wet coating method, the solvent of the amount of arbitration ' 
can be added. 

[0026] It is desirable that it is two or less [ 1012ohms //cm ] as a surface-electrical-resistance value of rebound ace court **** 
used for this invention. Since the antistatic effectiveness becomes less enough when 1012 ohm/cm 2 is exceeded it is not 
desirable. According to this invention, even after forming an anti-reflection layer, the surface-electrical-resistance value of a 
rebound ace court layer can be maintained at the comparable range. 

[0027] As for a rebound ace court layer, in this invention, forming with a wet coating method is more desirable than the field of 
productivity. As the approach of wet coating, it is well-known, and the roll coat method, a spin coat method, a dip coating method 
etc. are well mentioned as a typical thing. The approaches of forming continuously, such as the roll coat method, are more 
fhardemngTeacdo 3 n mt ° f pr ° duCtivity - Moreover ' after Arming a layer, an activity energy-line exposure and heating can perform 
[0028] Moreover, one or more kinds of functions, such as anti-dazzle ** Newton ring prevention, cutoff of the light of specific 
m^o 1 e T 8 lu impr0Vement m adhesion > and color tone amendment, can be given to a rebound ace court layer if needed 
S!5S -S™ T^ 1011 ' f antl - refle ^ tion la V er ma y be conventionally well-known, and the formation approach of a layer is not 
lilted, either. For examp e, approaches, such as the dry coating method and a wet coating method, can be taken. Productivity the 
field twist of cost, especially the wet coat method are desirable. As the approach of wet coating, it is well-known and me roU coat 
method, a spin coat method a dip coating method, etc. are well mentioned as a typical thing. The approaches of foxing 
continuously, such as the roll coat method, are more desirable than the point of productivity 

wL 3 ° ] ^ n h antl " r f l Cti0n layCr f u bC f0rmed as a monola y er or multilayer structure on a base material. For example, the two- 
layer tructure winch consists of the monolayer of a low refractive-index layer or a high refractive-index layer, and a low 

^^Z^^SZt^" ° f tW °- layer MS ^ Preferably ~ fr ° m the <~ of productivity, 

o 0 f? 1] t a h S ; n„? fraCtiV H ind f ° f 3n anti - reflect J ion lay«, the layer formed is a low refractive index from the layer [ directly under ] 
of it - things are made into requirements and, as for the refractive index, it is desirable that it is in the range of 1 30-1 55 It is 

acS SSZ fo^l ^T^ VCneSS SUfflCie u nt ? V C ° ating Wh6n CXCeedin S L55 ' and when less 130 is 
actually difficult to form a layer. Furthermore, since a high refractive-index layer needs to make a refractive index high than the 

by w?c1a;rng? qUire ant, - refleCtl ° n effectiveness sufficient by less than 1 .60, and it difficult to form the 
[0032] Although the thickness of the anti-reflection layer of this invention changes with configurations of the class of base 
material, a configuration and an anti-reflection layer, the much more same thickness as hit light wavelengtoor Z NhfcSL not 
more han it is desirable. For example, the thickness of thickness (nm) <=200 of 125-/nH<= quantity refrfctiverdex SnS 
/nL<- IS H H X layCr ? ^ ^ f ° r thiCknCSS ° f a high refractiv <^ex layer as thickness (nm) <=165 of loT 

SSl^SS^SS^ ever ' ^ and * are the refractive indexes of a high «* a ^ 

[0033] Especially as an inorganic material which constitutes a high refractive-index layer, although not limited, a zinc oxide 

' C£nUm H Xld6 H a i~ m ° Xid6 ' an oxidizatio " s^ne, tantalum oxide, an oxidization yttrium a *™iS' 0 n 
ytterbmm a zirconium dioxide indium ox.de tin, indium oxide tin, etc. are mentioned, for example. Titanium oxide c^um 

SS r a tfd~ ned eSP6Cially fr0m ^ ^ ° f 3 indCX - eover > an organic monomer 

[0034] The high refractive-index layer containing the particle of the aforementioned inorganic material can be formed with a wet 
coating method. Under the present circumstances, as for an inorganic material, it is desirable to be preferably contained 70% of 
the weight or more still more preferably 60% of the weight or more in a layer. At 60 or less % of the weightf since flhl refractive 
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index of a high refractive-index layer becomes low and optical-character ability falls, it is not desirable. Moreover as for the 
mean particle diameter of a particle, it is desirable not to exceed the thickness of a layer greatly, and it is desirable that it is 
especially (U micrometers or less. If mean particle diameter becomes large, since the optical-character ability of a high refractive- 
index layer falls, it is not desirable that dispersion arises etc. 

[0035] Moreover, a particle front face can be embellished by various coupling agents etc. if needed. If it considers as various 
coupling agents, metal alkoxides, such as a silicon compound by which the organic permutation was carried out aluminum 
titanium, a zirconium, and antimony, an organic-acid salt, etc. are mentioned 

[0036] As an ingredient of a low refractive-index layer, inorganic substances and the fluorine-containing organic substance such 
as oxidation silicon, a fluoride lanthanum, magnesium fluoride, cerous fluoride, and magnesium fluoride, can be used as 

,u ° r mixture - Moreover . a non-fluorine system monomer and a polymer can be used as a binder 
[0037] Although especially the aforementioned fluorine-containing organic compound is not limited, monomers, such as fluorine- 
con aining (meta) acrylic ester of monofunctional or many organic functions, fluorine-containing itaconic-acid ester, a fluorine- 
containing maleate, and a fluorine-containing silicon compound, those polymers, etc. are mentioned, for example Fluorine- 
containing (meta) acrylic ester is especially more desirable than a reactant viewpoint. By stiffening these fluorine-containing 
2 IC compound, the layer of a low refractive index and a high degree of hardness can be formed 

[0038] As the aforementioned monofunctional fluorine-containing (meta) acrylic ester For example, acrylic acid (meta) - 2, 2 and 

h."£f TZ^t T a n o (n f, a) ; 2 ; 2 ; h h and 3 -P entafluoro P ro PyL (Meta) Acrylic acid - 2, 2, 3, 3, 4, 4, and 4-heptafluoro 
butyl, (Meta) Acrylic acid - 2, 2, 3, 3, 4, 4, 5, 5, and 5-nona fluoro pentyl, (Meta) Acrylic acid - 2, 2 3 3 4 4 5 5 6 6 and 6- 
undeca fluoro hexyl, (Meta) Acrylic acid - To ,2 2 3, 3, 4 4, 5, 5, 6, 6, 7, 7, andVtrSeca fluoro, WCHlRU^e^X acid 

* , ~ . ' ' ' ' ' ' ' 9 ' 8 ' and 8 " PENTA deca fluoro octyl, (Meta) Acrylic acid -2,2 3 3 4 4 5 5 6 6 7 7 UQ 

DESHIRU^MetS TT"^ W ' * * " 4 ' 5 ' * ™ *> *> 9 ' »• 10 1 V-d to^adec^fluo o ' 

? ^ C i y i 1C / Cld ; X 3, ^ 3 - tnfluoro P r °Py'' ac ^ lic acid (meta) - 3, 3, 4, 4, and 4-pentafluorobutyl, (Meta) 

Ac™ c acid " 3 3 4 4 5 5' 7* 7 ? ,7 « ^ ^ add " 3 ' 3 ' 4 > 4 ' 5 ' 5 > 6 ' 6 ' and 6 - nona fluor ° ^ 
Acrylic acid - 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, and 7-undeca fluoro heptyl, (Meta) Acrylic acid - 3, 3, 4, 4 5 5 6 6 7 7 8 8 and 8- 

mdeca fluoro octyl (Meta) Acrylic acid - 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9,9, and 9 -PENT A deca fiuoro nonyl! (Met'a) Acrylic 

7 8 89 bin in if* fi ' h .'. ' * ^ ' 1 0- he P tadeca fluoro DESHIRU, (Meta) Acrylic acid - 3, 3, 4, 4, 5, 5, 6, 6, 7, 

/,», 8, y,y, 1U, 10, 11, ll, and 11-nonadeca fluoro undecyl, (Meta) Acrylic acid -3 3 4 4 5 5 6 6 7 7 8 8 Q Q in in 11 
11 12, 12, and 12-HENEIKOSA fluoro undecyl, (Meta) acrylic-acid-d^ifluorome^l)-' 2, 2, L 2-rtfluofoemyi - Meta) ' 
Acrylic acid - (2-hydroxy) -4, 4, 5, 5, 6, 6, 7 and 7, 7-nona fluoro heptyl, (Meta) Acrylic acid - (2-hydroxy) -4 4 5 5 6 6 7 7 8 
n^lV'^'^Trr^^^ AC 7 UC add - ^) - 4 ' 4 > 5 ' 5 > 6 > 6 ' 7, 7, 8, 8, 9, 9/l0, 10,1 1 and 1 1, 11- ' ' ' ' 
HE^E^ - 4 ' 4 ' * 5 > * * 7 ' 7 > *> 8 ' * * 10 > 10 >"> 13 and 13, 13- 

JS .iL^ af0rementi ° ned Polyninctional fluorine-containing (meta) acrylic ester, the fluorine-containing (meta) acrylic ester 
of two organic functions thru/or four organic functions is mentioned preferably. In it, as fluorine-containing (meta) acrylic ester of 
two organic functions For example, 1, 2-JI (meth)acryloyloxy - 4, 4, and 4-trifluoro butane, 1 , 2-JI (methjacryloytoxy - A A T 5 
and 5-pen^fluoropentane, 1, 2-H (meth)acryloyloxy - 4, 4, 5, 5, 6, 6, and 6-heptafluoro hexane, 1, 2-JI (meicryToyloxy -4,' 4, 

^memjaciyloyloxy - 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, and 9-tndeca fluoro nonane, 1, 2-JI (meth)acrylovloxv - 445566778 
8, 9, 9, 10, 10, and 10-PENTA deca fluoro decane, 1, 2-JI (meth)acryloyloxy - 5, 5, 6, 6, 7, 7 8,^9 9*10 10 and 10-tndeca 
fluoro decane 1, 2-JI (meth)acryloyloxy - 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 1111, and 1 1-heptadeca fluoro ^^ndecane 1 2-JI 
£SH l0y i 0X /; 4 ' 4 4 5 ' 5 ' 6 ' 6 ' 7 ' 7 ' 8 ' 8 ' 9 ' 9 ' 10 > J 0, 11. 11, 12, 12, and 12-nonadeca fluoro dodeca^e T LjSth? 
acryloyloxy - 5, 5 6 6, 7 7 8, 8, 9, 9, 10, 10, 1 1, 1 1, and 1 1-heptadeca fluoro dodecane, 1, 2-JI (meth>Sloytoxy£ 

fiSSluIs P s ent T,' ! ' 2 " n ( meth ) a ^oyloxy-5-trifluoromethyl '- 6, 6, and SIT xane, 1, 2-JI 
(metn)acryloyloxy-3-methyl-4,4,5,5,and5-pentafluoropentane, 1 , 2-JI (meth)acryloyloxy-3-methyl - 4 4 5 5 6 6 and 6 
hexafluoro hexane, 1 4-JI (meth)acryloyloxy - 2, 2, 3, and 3-tetrafluoro butane, 1, 5-JI (meth)ac r^loyfoxy 2 2 3 3 4 a^d 4" 
hexafluoro pen^ne 1, 6-JI (meth)acryloyloxy - 2, 2, 3, 3, 4, 4, 5, and 5-octafluoro hexane, 1, 7-n(^cXylty i 2 3 3 
4,4, 5, 5, 6, and 6-deca fluoro heptane, 1, 8-JI (meth)acrvlovloxv - 2 2?U4^fifi7 \n a j av ' I - y '"J' 1UA y 
(meth)acrvlovloxv - 2 23344SSfifi 7 7 « «Ia*i\ a ' A ' ' ' ' ' ' 6 ' 6 ' 7 ' and 7 - dode ca fluoro octane, 1, 9-JI 
5 S fi 7 7 8 » o j o u ' j 5 ^ 6, 6 ' 7 ' 7 ' 8 ' and S-tetra-deca fluoro nonane, 1, 10-JI (meth)acryloyloxy - 2, 2, 3 3 4 4 

" :\$ ' ' ' ' ' 9 ' 311(1 9 " hexa deca fluoro decane, 1 and 1 1-JI (meth)acryloyloxv -2 2 3 3 4 4 5%* d 7 7 s s o o in 
and 10-OKUTA deca fluoro undecane, 1, 12-JI (meth)acryloyloxy - 2, 2 3,U 5 6 6 7 7 8 8 9 9 10 Oil and li ' 

nine nine ten - ten - 1 1 - 1 1 - 1 1 - nonadeca - fluoro - undecyl - two - ' - two - ' - a screw - ffmeta^ arrtlnvl 

[0040] It is 1 and 2-JI (meth)acryloyloxy especially preferably. - 4, 4 5 5 6 6 7 7 8 8 9 Q 10 in 11 11 .^111. .a 
fluoro dodecane, 1, 10-JI (meth)acryloyloxy - 2 2 3 3 4 4 5 5 6 6 7 7 8 « q » A o k !i ' ^ ' ]' d H - he P tadeca 
one - four - four W f? w ^ lu > 1UA y z » ^> ^» ^, ^, ^, 6, 6, 7, 7, 8, 8, 9, and 9-hexa deca fluoro decane, two - hydroxy 

Sn^ ^ 6 r Can be USed 38 'dependent or mixture on the occasion of use 8 g ' 

ffnr i 1 I 10 " 116 " 00 w ning - P ol yf unct \ onal ( meta ) a ^rylic ester other than the further aforementioned 2 organic functions the 
fluorine-containing polyfunction^ (meta) acrylic ester of three organic functions and four organic function KdSasm 
example of the fluonne-conta.ning polyfunction^ (meta) acrylic ester of these three organic f»no«ZT^£ 



■ two 
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(meth)acryloyloxy - four - four - five - five - six - six -- seven - seven - seven - nona - fluoro - heptyl - two ~ ' - two ~ ' - a 
screw - {(meta) - acryloyl oxymethyl --} - propionate - two - (meth)acryloyloxy - four - four - five - five - six -- six - seven 

- seven - eight - eight - nine - nine - nine - undeca - fluoro - nonyl - two - ' - two -- ' - a screw - {(meta) - acryloyl 
oxymethyl --} - propionate - two - (meth)acryloyloxy - four - four - five - five - six - six - seven - seven - eight - eight - 
nine - nine - ten - ten - 1 1 - 1 1 - 1 1 - heptadeca one - fluoro - undecyl - two -- ' - two -- '- a screw - {(meta) - acryloyl 
oxymethyl --} - propionate -- 3-{(l-trifluoromethyl) octafluoro cyclopentyl}-2-acryloyloxypropyl-2' and 2' - bis{(meta) acryloyl 
oxymethyl} propionate - 3-{(l-tnfluoromethyl) deca fluoro cyclohexyl}-2-acryloyloxypropyl-2' and 2' - bis{(meta) acryloyl 
oxymethyl} propionate - 3-{(l-trifluoromethyl) hexafluoro cyclo butyl} -2-acryloyloxypropyl-2' and 2' - bis{(meta) acryloyl 
oxymethyl} propionate - furthermore - one - (meta) - acryloyl - oxymethyl - three - three -- four - four - five - five - six - 
six - six - nona - fluoro - hexyl - two - ' - two - ' - a screw - {(meta) - acryloyl oxymethyl --} - propionate - one - (meta) - 
acryloyl - oxymethyl - three - three - four - four - five - five - six - six - seven - seven - eight - eight - eight - undeca - 
fluoro - octyl - two - ' -- two - ' - a screw - {(meta) - acryloyl oxymethyl --} - propionate - one - (meta) - acryloyl -- 
oxymethyl - three - three - four - four - five - five - six - six - seven - seven - eight - eight - nine - nine - ten - ten - ten 

- heptadeca one - fluoro - DESHIRU - two - ' - two - • - a screw - {(meta) - acryloyl oxymethyl --} - propionate - 2-{(l- 
tnfluoromethyl) octafluoro cyclopentyl}-l -(acryloyl oxymethyl) ethyl-2' and 2' - bis{(meta) acryloyl oxymethyl} propionate - 2- 
{(1-tnfluoromethyl) deca fluoro cyclohexyl}-l -(acryloyl oxymethyl) ethyl-2' and 2' - bis{(meta) acryloyl oxymethyl} propionate - 

- 2-{(l-tnfluoromethyl) hexafluoro cyclo butyl} -l-(acryloyl oxymethyl) ethyl-2' and 2' - bis{(meta) acryloyl oxymethyl} 
propionate etc. is mentioned, especially - desirable - two - (meth)acryloyloxy - four - four - five - five - six - six - seven - 
seven - eight - eight - nine - nine - ten - ten - 1 1 - 1 1 - 1 1 - heptadeca one - fluoro - undecyl - two - ' - two - ' - a screw - 

- {(meta) - acryloyl - oxymethyl --} - propionate - mentioning - having . 

[0042] moreover, as a concrete example of the fluorine-containing polyfunctional (meta) acrylic ester of four organic functions 1 
2, 7, 8-tetra-(meth)acryloyloxy - 4, 4, 5, and 5-tetrafluoro octane, 1, 2, 8, 9-tetra-(meth)acryloyloxy - 4, 4, 5 5 6 and 6- 
hexafluoro nonane, 1, 2, 9, 10-tetra-(meth)acryloyloxy - 4, 4, 5, 5, 6, 6, 7, and 7-octafluoro decane, 1, 2, 10, 1 l-tetra-(meth) 
acryloyloxy - 4, 4, 5, 5, 6, 6, 7, 7, 8, and 8-deca fluoro undecane, 1, 2, 1 1, 12-tetra-(meth)acryloyloxy - A4455667788 
9, and 9-dodeca fluoro dodecane etc. can be raised preferably. They are 1, 2, 9, and 1 0-tetra-(meth)acryloyloxy especially ' ' ' ' 
preferably - They are 4, 4 5, 5, 6, 6, 7, and 7-octafluoro decane, 1, 2 and 1 1, and 1 2-tetra-(meth)acryloyloxy. - A 4, 4, 5, 5, 6, 6 
7, 7, 8, 8, 9, and 9-dodeca fluoro dodecane is mentioned. On the occasion of use, the aforementioned fluorine-containing 
polyfunctional (meta) acrylic ester can be used as independent or mixture. 

[0043] I As a concrete example of the aforementioned fluorine-containing silicon compound Trimethoxysilane, trimethoxysilane 
(3, 3, 4 4, and 4-pentafluorobutyl) (3, 3, and 3-trifluoro propyl) Trimethoxysilane, (3, 3, 4, 4, 5, 5, and 5-heptafluoro pentyl) 
Tnmetooxysilane, (3 3, 4, 4, 5, 5 6, 6, and 6-nona fluoro hexyl) Trimethoxysilane, (3, 3, 4, 4, 5, 5, 6, 6, 7, 7, and 7-undeca fluoro 
heptyl)Tnmemoxysilane,(3,3,4,4,5,5,6,6,7,7,8,8,and8-tridecafluoro)Trimethoxysn 4556677889 
9, and 9-PENTA deca fluoro) Trimethoxysilane, (3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, and lO-heptedeca 'fluoro) ' ' ' ' ' 
Trimethoxysilane, (3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 1 1, 1 1, and 1 1-nonadeca fluoro) (3 3445566 778899 
0, 10, 1 1, 1 1, 12, 12, and 12-HENEIKOSA fluoro) Trimethoxysilane etc. can be mentioned preferably ' ' ' ' ' 

[0044] As the aforementioned fluorine polymer, a straight chain-like polymers [, such as a homopolymer of the aforementioned 
myofunctional fluorine-containing monomer a copolymer or a copolymer with the monomer which does not contain a fluorine 1 
mn^^ Z <■ 1 UdCS 3 "f g and n heteroc y cle in * chain ], annular polymer, and tandem-type polymer etc. is mentioned. ' 
[0045] As the aforementioned non-fluorine system monomer, a well-known thing can be used conventionally For examnle 
silicon compounds, such as acrylic ester (meta) of monofunctional or many organic functions and ethyl silicate etc are ' 
mentioned. ' 

[0046] In the range which does not spoil the effectiveness of this invention other than the aforementioned compound other 
components may be included in the anti-reflection layer of a high refractive-index layer and a low refractive-index layer 
nniv^ I h ' 0mponents are not Iimite , d and additives, such as an inorganic bulking agent, inorganic or an organic pigment, a 
polymer and a polymerization initiator, polymerization inhibitor, an anti-oxidant, a dispersant, a surface active agent light 
stabilizer, a light absorption agent and a leveling agent, etc. are mentioned. Moreover, when making it dry after membrane 
formation in a wet coating method, the solvent of the amount of arbitration can be added 

helZl nftLT "J™*?? ion layer , forms m embranes by wet coating, it can perform a hardening reaction with an exposure and 
tTl 2T'f " lectronra y> etc - of an activit y energy line, and can form a layer. Moreover, it is desirable to 

ffiS?V^ hardening reaction by the activ,ty energy line under inert gas ambient atmospheres, such as nitrogen and an argon 
[0048] Furthermore the above layer can be further formed between a transparence base material and a rebound ace cou^t fyer or 

has desirable 0.005-20 micrometers and especially the formation approach of a layer is not limited. Moreover, one or more kinds 
of functions such as anti-dazzle ** Newton ring prevention, cutoff of the light of specific wavelength, improvement n tne 
adhesion between layers, conductivity, and color tone amendment, can be given to these layers ovement in me 

P^9] "The aforementmned anti-refle ction material can be used for the application which needs the anti-reflection effectiveness 
toe Jakamitsu line permeability, and antistatic ability. It can use in order to suppress surface reflection of an electronic image 
display device especia ly. In using for these applications, it prepares a glue line in the field which does not form the ant -reflection 

ayer of an anti-reflection material beforehand, and it sticks on an object and can use for it. Although not limiS espec al fyZT 

ZSnST 3 8 U xl me ' ^ 3Cryl,C bmder ' UltraVi ° let CUring mold adhesives ' heat-curing mold adhesives, etc ca^ be 

mentioned, for example. Moreover, one or more kinds of functions, such as cutoff of the light of specific wavekngtii 

improvement in contrast, and color tone amendment, can be given to this glue line S ' 

[0050] As the aforementioned electronic image display device, the Braun tube, a plasma panel display (PDP), a liquid crystal 

display etc. can be mentioned, for example. It can be made to be able to stick through a glue line and can use so that the field 

a front face to thfs ^ ° f " antl - reflection may touch the transparent material arranged in direct or 

[0051] 

[Effect of the Invention] The anti-reflection effectiveness that the anti-reflection material of this invention is high, and antistatic 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/28/2006 



JP,20Q 1 -264507,A [DETAILED DESCRIPTION] Page 6 of 8 

ability are obtained. Moreover, the manufacture approach of this invention can manufacture the anti-reflection material which has 
the high anti-reflection effectiveness and antistatic ability for high productivity. It can be used for an electronic image display 
device. 
[0052] 

[Example] Hereafter, based on an example, it explains to a detail further. In addition, the refractive index of the film after solvent 
desiccation was measured as follows. 

(1) On the acrylic board (a trade name "DERAGURASUA" , Asahi Chemical Industry Co., Ltd. make) of a refractive index 1.50 
by the dip coater (Japan cedar Yamamoto physicochemistry device incorporated company make), the thickness of a layer was 
adjusted and the coating liquid for anti-reflection layers was applied so that the wavelength of the light which shows lambda/4 by 
desiccation thickness, respectively might be set to about 550nm. 

(2) After desiccation, the ultraviolet rays of 400m J were irradiated using 120W high pressure mercury vapor lamp under nitrogen- 
gas-atmosphere mind with the black light (Iwasaki Electric Co., Ltd. make), and it hardened. 

(3) 5 degrees and -5-degree regular reflectance were measured for what damaged the acrylic board rear face with the sandpaper 
and was smeared away in the black coatings with the spectrophotometer ("U-best 50", Jasco Corp. make). 

[0053]° refraCtiVC indCX WaS calculated b y Ae Allowing formulas from the extremal value R of a reflection factor. 
[Equation 1] 

JS£f*£= / 1. 5 0 X- 



-f 



1 +V"R 



[0054] Example 1 of manufacture The preparation dipentaerythritol hexaacrylate 70 weight section of the coating liquid for 
rebound ace court layers (HC-1), The thoria krill acid tetramethylolmethane 20 weight section, 1, the 6-bis(3-acryloyloxy-2- 
hydroxy propyloxy) hexane 10 weight section, The mean diameter mixed the indium oxide tin particle 20 weight section which is 
0^07 micrometers, the photopolymerization initiator (trade name "IRGACURE 1 84", Ciba-Geigy, Inc. make) 4 weight section and 
the isopropanol 1 00 weight section, and prepared the coating liquid for rebound ace court layers (HC- 1 ) . 

[0055] Example 2 of manufacture It replaced with the preparation indium oxide tin particle of the coating liquid for rebound ace 
court layers (HC-2) and the coating liquid for rebound ace court layers (HC-2) was prepared like the example 1 of manufacture 
except having used the (chlonnation 2-methacryloiloxy-ethyl trimethylammonium)-[m-isopropenyl-alpha-methylvinyl benzyl 
isocyanate-omega-(2-ethyl hexanoxy)-Pori (hexa non acid) addition product] copolymer 1 0 weight section 
[0056] Example 3 of manufacture It replaced with the preparation indium oxide tin particle of the coating liquid for rebound ace 
court ayers (HC-3) and the coating liquid for rebound ace court layers (HC-3) was prepared like the example 1 of manufacture 
except having used the chlonnation 3-methacryloyloxy-2-hydroxypropyl trimethylammonium 40 weight section 
[0057] Example 4 of manufacture The preparation dipentaerythritol hexaacrylate 70 weight section of the coating liquid for 
rebound ace court layers (HC-4), the thoria krill acid tetramethylolmethane 20 weight section, 1, the 6-bis(3-acryloyloxy-2- 
hydroxy propyloxy) hexane 10 weight section, the photopolymerization initiator (trade name "IRGACURE 184" Ciba-Geigy Inc 
make) 4 weight section, and the isopropanol 100 weight section were mixed, and the coating liquid for rebound ace court layers ' 
(HC-4) was prepared. J 

[0058] Example 5 of manufacture The preparation dipentaerythritol hexaacrylate 70 weight section of the coating liquid for 
rebound ace court layers (HC-5), The thoria krill acid tetramethylolmethane 20 weight section, 1, the 6-bis(3-acryloyloxy-2- 
hydroxy propyloxy) hexane 10 weight section, The mean diameter mixed the indium oxide tin particle 100 weight section which 
is 0.07 micrometers, the photopolymerization initiator (trade name "IRGACURE907", Ciba-Geigy Inc make) 4 weieht section 
and the isopropanol 100 weight section, and prepared the coating liquid for rebound ace court layers (HC-5) § ' 

[0059] Example 6 of manufacture The preparation mean diameter of the coating liquid for quantity refractive-index layers (H-l) 
mixed 85 weight sections, the thoria krill acid tetramethylolmethane 15 weight section, the butyl alcohol 900 weight section and 
Ae photopolymenzation initiator (trade name "IRGACURE 907", Ciba-Geigy, Inc. make) 1 weight section for thf zinc oxide 
particle which is 0.06 micrometers, and adjusted the coating liquid for high refractive-index layers (H-l). The refractive index of 
the hardened material after solvent desiccation was 1.69. 

[0060] Example 7 of manufacture The coating liquid for high refractive-index layers (H-2) was prepared like the example 6 of 

SJ 2 1 and having used the cerium oxide particle whose mean particle diameter is 0.05 micrometers. The refractive index of 
the hardened material after solvent desiccation was 1 .77. 

[0061] Example 8 of manufacture The coating liquid for high refractive-index layers (H-3) was prepared like the example 6 of 
SSSfS CX hT haVmg r , eP L 3Ced With *" P re P aration zinc Particle of the coating ? liquid for quantity refractive-index 

E£2 \ • i .f tltanmm ° Xlde particle whose mean diameter is 0.03 micrometers. The refractive index of the 

hardened material after solvent desiccation was 1 .78. 

[0062] Example 9 of manufacture The preparation mean diameter of the coating liquid for quantity refractive-index layers (H-4) 

tZ X ntf, nT gtU SeC !-° nS ' T 1 add te * a ™thylolmethane 50 weight section, thebutyl LhSoSSS 

SS rTn?" mmat0r (tTad ! namC " IRGACURE 907", Ciba-Geigy, Inc. make) 2 weight section for the titanium oxide 

Stl? 1 1 ™ Cr °T erS, r d Prepared ** C ° ating Hquid for hi S h '^active-index layers (H-4). The refractive index" of 
the hardened material after solvent desiccation was 1.58. 

SlfoxT^i °,° f ™ f 7 CtUr H preparation 1, 2, and 9 of the coating liquid for low refractive-index layers (L-l), 10-tetra- 
acryioyloxy - 4, 4, 5, 5 6, 6, 7, and 7-octafluoro decane 50 weight section, The silica particle (trade name "XBA-ST" Nissan 
chemistry "corporate ^company make) 120 weight section, T, 2'-bis(meta) (acryloyl oxymethyl) propionic acid (2-hydroxy) - 4, 
el .'■ J !l ' Z' ' \ ' : '. 11,11,andl l-nonadeca fluoro undecyl, Ten weight sections, the butyl alcohol 900 weight 
sec ion, and the photopolymerization initiator (trade name "KAYACURE BMS", Nippon Kayaku Co., Ltd. make) 5 weight 

™S. W « e T ' f? * C C ° ating li Tl d , f ° r l0W refractiv e-index layers (L-l) was adjusted. The refractive index of the hardened 
material after solvent desiccation was 1.47. wukuuuhiw 
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[0064] Example 1 1 of manufacture The preparation 1 of the coating liquid for low refractive-index layers (L-2), 10-diacryloyl 
oxy- 2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, and 9-OKUTA deca fluoro decane 70 weight section, The tetra-acrylic-acid 
tetramethylolmethane 20 weight section, the butyl alcohol 900 weight section, and the photopolymerization initiator (trade name 
"KAYACURE BMS", Nippon Kayaku Co., Ltd. make) 5 weight section were mixed, and the coating liquid for low refractive- 
index layers (L-2) was prepared. The refractive index of the hardened material after solvent desiccation was 1.42. 
[0065] the object for rebound ace courts prepared in the example 1 of manufacture on the PET film (a trade name "A4100", 
Toyobo Co., Ltd. make) an example 1-1 - whose 1-6 thickness are 188 micrometers - coating liquid HC-1 was applied so that it 
might become about 4 micrometers of desiccation thickness using a bar coating machine, and the ultraviolet rays of 400mJ(s) 
were irradiated using 120W high pressure mercury vapor lamp with the black light (Iwasaki Electric Co., Ltd. make), it hardened 
and the rebound ace court processing PET film was produced. Moreover, by the dip coater (Japan cedar Yamamoto 
physicochemistry device incorporated company make) the object for anti-reflection layers prepared in the examples 6-8 of 
manufacture - coating liquid H-l-3, after adjusting and applying the thickness of a layer so that the wavelength of the light which 
shows lambda/4 by desiccation thickness, respectively may be set to about 550nm The ultraviolet rays of 400mJ were irradiated 
using 120W high pressure mercury vapor lamp under nitrogen-gas -atmosphere mind with the black light (Iwasaki Electric Co., 
Ltd. make), and it hardened, coating liquid L- for low refractive-index layers prepared in the examples 10 and 1 1 of manufacture 
similarly on it - it applied, and desiccation thickness prepared and hardened 1 and 2, respectively, as 550nm showed the 
minimum reflection factor, and the anti-reflection material was produced. The spectral reflectance, the total light transmission 
and the surface-electncal-resistance value of the obtained anti-reflection material were measured as follows. The result was shown 
in Table 1, respectively. 

Spectral reflectance; 5 degrees and -5-degree regular reflectance were measured for what damaged the rear face of a conductive 

anti-reflection material with the sandpaper, and was smeared away in the black coatings with the spectrophotometer ("U-best 50" 

Jasco Corp. make). ~ * v 

The minimum reflection factor; 5 degrees of the wavelength range of 400 to 800nm and -5-degree specular reflection spectrum 

were measured for what damaged the rear face of an anti-reflection material with the sandpaper, and was smeared away in the 

black coatings with the spectrophotometer ("U-best 50", Jasco Corp. make), and the minimum value was read. 

Total light transmission; total light transmission was measured by the hazemeter ("NDH2000", Nippon Denshoku Industries Co 

Ltd. make). *' 

Surface-electrical-resistance value; it measured with the surface-electrical-resistance meter ("DSM8103", Toa Electronics Ltd 
make). Moreover, after rubbing the front face of an anti-reflection material 50 times with a polypropylene wiper (a trade name 
"KIMUTEKKUSU", product made from KURESHIA, Inc.), it brought close to the ashes of tobacco to the distance of about 3mm 
and adhesion of the dust by static electricity was tested. A result evaluates as x that to which ** and a lot of ashes adhere that to ' 
which O and little ashes adhere that to which ashes hardly adhere, and shows it in Table 1. 

[0066] The anti-reflection material was produced like the example 1 except having used HC-2 for the coating liquid for an 
example 2-1 - 2-6 rebound-ace-court layers. Moreover, measurement of the spectral reflectance of an anti-reflection material, total 
light transmission, and a surface-electrical-resistance value and adhesion of dust were tested like the example 1. A result is shown 
in Table 2, respectively. 

[0067] The anti-reflection material was produced like the example 1 except having used HC-3 for the coating liquid for an 
example 3-1 - 3-6 rebound-ace-court layers. Moreover, measurement of the spectral reflectance of an anti-reflection material total 
light fransmission, and a surface-electrical-resistance value and adhesion of dust were tested like the example 1. A result is shown 
in 1 able 3, respectively. 
[0068] 
[Table 1] 
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[Table 2] 
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[0071] the examples 1 and 2 of a comparison respectively - the object for rebound ace court layers - the anti-reflection 
material was produced like the example 1-1 in Table 1 except having used coating liquid HC-4 and HC-5 Moreover 
measurement of the spectral reflectance of an anti-reflection material, total light transmission, and a surface-electrical-resistance 
value and adhesion of dust were tested like the example 1. A result is shown in Table 4. 

[0072] The anti-reflection material was produced like the example 1-1 in Table 1 except having used the coating liquid H-4 for 
example of comparison 3 quantity refractive-index layers. Moreover, measurement of the spectral reflectance of an anti-reflection 
material, total light transmission, and a surface-electrical-resistance value and adhesion of dust were tested like the example 1 A 
result is shown in Table 4. F 
[0073] 

[Table 4] 
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[0074] In Tables 1-3, the anti-reflection material manufactured as an example has the 1% or less of the minimum reflection 
factors and an antistatic function. The example 1 of a comparison has a high surface-electrical-resistance value compared with an 
example, and since it does not have antistatic ability, adhesion of dust tends to take place to a front face. In the example 2 of a 
companson, the minimum reflection factor is high and the anti-reflection effectiveness is not fully acquired In the example 3 of a 
comparison, the minimum reflection factor is high and the anti-reflection effectiveness has deteriorated 
[0075] An acrylic binder sheet (a trade name "a person not qualified as a senior official", LINTEC Corp. make) is stuck on the 
rear face of the anti-reflection material created in the example 4 example 1-1 with a hand roller, and it stuck on homogeneity on 
the Braun-tube type television front face. Consequently, reflection of background light was suppressed to the field which is not 
performing lamination, and the very clear image was obtained. 



[Translation done.] 
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hU7/^n^f^-6, 6, 6-hy7^n^t 
y. 1, 2-y(^?)7^yn>f^y-3-^f 
)V-a, 4. 5, 5, 5-^y^7;^n^y^y, 

1, 2-y (^^) 7^'Jn-<;my-3-^f;l/- 
4, 4, 5, 5, 6, 6, 6 -^^IT^l^n^MJ- 
y. 1, 4-y(^^)7^yn^;my-2. 2, 

3, 3-f b77Wn7?y, 1. 5-^(><^)T 
^yu^/^y-2, 2. 3, 3, 4, 4 -'vSM^ 
y^o^y^y. 1, 6-y.(^^)77yn^m 
>—2, 2, 3, 3, 4, 4, 5. 5-^^^^;^n 
^"9-y. 1, 7-y (^^)7^yn^;^y- 

2. 2, 3, 3, 4, 4, 5, 5, 6, 
o^r^y. 1, 8-y (^^) 7^"Jn^;^y- 
2. 2, 3. 3, 4, 4. 5, 5, 6, 6. 7, 7- H 
ftjyiVJtuXffV. 1, 9-y(^^)7^Un>f 
;M"^>—2, 2, 3, 3, 4, 4. 5. 5, 6, 6, 
7, 7, 8, 8-fb7f^7Woyfy, 1.10 
-y (^^)7?yn>(;^y-2, 2, 3, 3, 

4. 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9-^ 

^f*7/Wof*y, i, n-y (^?)7^y 

o^;^^^-2, 2, 3, 3. 4. 4. 5. 5. 6, 
6. 7, 7. 8, 8, 9, 9, 10. 10-*^^ 
y/M-u^yr^y. 1, 1 2->* T^im-f 
/M-3^-2, 2, 3, 3. 4. 4. 5, 5, 6, 6, 
7,7,8,8, 9,9, 10, 10, 11,11 -x 
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>fat7/^nHf*>', 2-tf'D^y-4, 4, 4 

-hj^/i^d:/^- 2' , 2' -fx { (^^) r 

?'Jn-f;my^f;H 7°nf^— K 2-bKu 
3^-4, 4, 5. 5, 5-^y^7;P^u^y^;u- 
2' , 2* -t'*X { T^'Jn^/^y^f 
M Tuf^- K 2-bKo^y-4, 4, 5, 
5, 6, 6, 6~^r^7;^n^S/;U- 2' , 2 7 
-fx { T9')u<<}\sjt*is*1-)V) /Pb^ 

-J-~K 2-bKo^rf>-4, 4, 5. 5, 6, 6, 
7,7, 7-y^7^a^T^"2' , 2' -fx 

K 2-tKn^y-4 ) 4, 5, 5, 6, 6, 7, 
7, 8, 8, 9, 9, 9-hUf*7/^P/^- 
2' , 2* -b'X { 7^'Jo>f;^y^f 
;W7nWt-h, 2-tFn^y-4. 4. 5, 
5,6,6,7,7,8,8,9,9.10,10,1 

l.ii, n-ytf*7/Wn i )yf^-2' , 
2' -fx < r^'jD-f/W^f^) to 

t:t^— K 2-tFn^y-4, 4. 5, 5. 6, 
6,7,7,8.8,9.9,10,10,11,1 
1, 12, 12, 13, 13, 1 3^yx>f 
^■□bUf^-2' , 2' -t'x{ (^^)7^'Jn 

[0040 3 Wfc:»4U<lil. 2->M**)T?t; 
u>f 4 . 4, 5, 5, 6, 6, 7, 7, 8, 

8,9,9,10.10.11.11.11 -^r^f 
*7WnFf*y, 1. 1 0-i> 
/m^-2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 

7. 7, 8, 8. 9, 9-^tf*7Mnf*> / , 
2-hh'D^y-4, 4, 5, 5, 6, 6. 7. 7. 

8, 8, 9, 9, 10, 10, 10~^f*7/W 
CM»"r 2 ' , 2' -fx { 7?'Jn«{ 

<n*J{*9)T9 U7l*xx<r;Wi. «ffltlRtT«tt 

[0041 ] £ 6 C Hute^) 2 < fffttU1*>*7 * S^'&ffi 
TVVtVm^'TtVtLXlt. 3lTS&*5J:tf4 

B%fH>* S3-fffigC0^7-x^ttE T^U;i/ 
«xxf/^*MkUIJ. m*M. 2 - {*9)T 
VVu-itVttis-A, 4, 5. 5, 6, 6, 7, 7, 
l-J + 7)V*u+<r+)V-2 9 . 2' -b'X { 

T9Vu4)V**isX^-)l>) rnf^t-h, 2- 
(^^)7^'Jo>f/my-4 I 4. 5, 5, 6, 
6. 7, 7. 8. 8, 9, 9, 9-^yf^7Moy 
~;l—2' . 2' -fx { T^'Jn^fM^y 
rnWt^h, 2- 7^!>o^W 
^rSy-4. 4, 5, 5, 6, 6. 7, 7, 8, 8, 9, 
9, 10, 10, 11, 11, 11^77f*7W 



u^?y : fiy}V-2 t , 2' -b*X { 

ArttWhlV) 3- { (l-hU7 

rt^o* ^^^ktaS^u^^yM -2- 
7^'Jn>f ^rofvU- 2* . 2' -b'X { <;* 
^) 7?yn>f;i/^^f;H :rpb 0 ;t^-K 3- 

{ ( 1 - h y ;P) f*7/^Dy^ON* 

^> -2-r^Un^;^^^rubVW-2' , 2' 
-fx { T^'Jn^^y^f/H 7nt* 

K 3-{ ( 1 -MJ^^o^^) ^-tf-y/P 
^ny^D7'f;H -2-T^ ) Jo^Wy7ot> 
-2' , 2' -b'X { r^yo^^y^f 
)V) 7°DW-h, S^fc. l-(^?)7?yn>f 
)V3t*i;i/*^)V-3, 3, 4, 4, 5, 5, 6, 6, 6 
-y^7/P;to^Sy;U-2' , 2' -bX { (^^) 
r;yn^^y^f;H 7nW-h, l-(^ 
^)7?yP^/m^f^-3, 3. 4. 4, 5, 
5, 6, 6, 7, 7, 8, 8, 8-»)yf*7^D^ 
?^;W-2' , 2' -fx { T^'Jo^m 
rnWt-b, 1- T^'Jo^U 
**^^-3 f 3, 4. 4. 5, 5. 6. 6. 7, 
7, 8, 8, 9, 9, 10, 10. 10-^f*7 
;^nfy;l'"2' , 2' -fx { 7?yo^f 
JM^S^f-JM 7DWt-b, 2- < ( l - h*jy 
)V^u*^)V) js9 9y)V*uif9u*<v+)V\ -1- 
(7?yn^^^f^)^-2' , 2' -f 

x { r^'jo^w^f/H /at^t- 

K 2- { (l-h'j7;Wn^f^)f*7^ny 
y-u^iwU} -1- (7^'Jn>f^yjXf;Hx 
^/U-2' , 2' -fx { (^^)7;yo-fW^> 
*1~)V} rof:*^— K 2- < (l-MJ7^*a^ 
W)^t7Wny?n7f;H -1- (T?Un 
x^^' . 2' -fx { 

^) 7?yo^/^^f/H roe*t-h*** 

lffe*i4. «ffc:#4L<tt2- 7^'Jn>(W 
*>—4, 4. 5. 5, 6, 6. 7. 7, 8, 8, 9, 
9. 10. 10, 11, 11, ll-^f*7W 
p^yfy^-2' , 2' -fX { 7^'Jo^f 

too42] A^m^y vm$>-g& r 

^U^K^x^Ucoft^W^Ji: l/Cte. l, 2. 7, 
8-^rf^ 7?yp^/W^4, 4. 5, 

5-7 L h^^y^a^y , ^V> 1. 2, 8, 9-fb7 
(^:?) 7?'Jn>(^y-4, 4, 5. 5, 6. 6 
-^t7Woyt>, 1. 2. 9, 10-f h7 
T9 yn^^y-4 , 4, 5, 5, 6, 
6, 7. 7-^;^7;^Pf^^ 1. 2, 10, 1 
1-T-hy 7?ya>f;^y-4. 4. 5, 

5, 6, 6. 7, 7, 8, 8-f*7^P^yfA 
>, 1, 2, 11. 1 2-f h7 (X?) 7^>JP^^ 
^.>- 4t 4, 5, 5, 6, 6, 7, 7, 8, 8, 
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9, 9-KT#7/W;*oKr#;^£#£L<£>{f&c: 
fc**T#4. mzntLKitl , 2, 9. 10-ft-5 
(>^)7?'Jo>(y^y-4, 4. 5, 5. 6. 
6, 7. 7-^^7;^nf*y. 1. 2, 11. 1 
2-f >7 (^^) 7?'JO'(/my-4, 4, 5, 
5, 6, 6. 7, 7, 8. 8, 9, 9-Ff*7Wo 

S^A k L T ffl ^ 4 £ k tfT £ 4 . 
[0043] huK<7>£7 vS&S&flteW^&ffcWfcWfc 
LTti, (3, 3. 3- M)7^nrnt;H MM 
h^-^x^y, (3, 3. 4, 4, 4-^.y^7^D 
MM NJrv-^^y, (3, 3, 4, 4, 5, 

>\ (3, 3, 4. 4, 5, 5. 6, 6, 6--/-7~7A' 
jj-cfv*^) hU^h^fv'v^y. (3, 3. 4. 

4, 5, 5. 6, 6, 7. 7, 7-"!7yf*7^D^ 

MM h^yy?>-, (3, 3, 4, 4, 5, 

5, 6, 6, 7. 7, 8. 8, 8~Mif*7;^D) 
M.M h^i^y. (3, 3. 4, 4, 5, 5, 6, 

6, 7, 7, 8. 8, 9. 9, 9 9 

o) MM h= s rv^7>\ (3. 3, 4. 4, 5. 5, 

6. 6, 7, 7. 8, 8, 9, 9. 10, 10. 10- 

^yfTijyfrytv) Y-vxY^y^y. (3, 3. 

4, 4, 5. 5. 6, 6. 7, 7. 8. 8. 9, 9. 1 
0, 10, 11, 11, ll-/tf*7Mo) Ml 
^h^^v-^y, (3, 3, 4. 4, 5, 5, 6, 6, 

7, 7, 8, 8, 9, 9. 10, 10. 11, 11. 1 

2, 12, l2-^yx-^3t7;^3t■o) MJ>b#y 
=/y 4 t < 4«f & C k 4 . 

[0044] Buie?)#7 tx«i, HuiBom 

[0045] «iIE<0#7 y^#4«sh bTIi, 
[00463 KJS«f*JI. «ffl«fsfMi<0«RW«K<i« 

a. ifc^x y hr?-^^ yymiz&^x&mmmz 

[0047] WRItflltt^x -y b3— f - 4 ^i/ClJ: 



mm . 7*/V a" k'co^tttfxSffi^TTlT 3^:^' 
[0 04 8] iiBJIgffk^-Ka-hJlofl], 

S^*fl3VV&£fc#TS*. *0>J**U:O. 005- 
2 0 umtftl 4 L< < »<0#jfc61£li. ^tcPS^Six^ 

WiljE9^«tt8S:-«SU3Lhft*-r 4 <1 k 4 . 
[0049] B5EO«R9t«{±. «RWS»*s iSMS 
Jg^fc J; V^mi»iht£ £ £^ k -f 4 4 £ k # 

mmzmi- . wawiucwo-^Tffl^* - k ar* * . 

^«tcffli^ix-2»»^k LTfiftKls&gSfia tot' 
«W. J)MWfcMS**«fcaj«f 4 - k 0T* * . *fe . 

±. «S3MjE4S^)tte& *^«SU3Lhft4--r 4 £ k ^T't 
4. 

[0050] mticr>n?wm3&n&w.k t-cii, ^Jt 

{f, y^^V-W. r^Xvy^/l^f^ ^7*1/^ (PD 

xmm^m^^hz t & . 

[005 1] 

W&M&X'm&t 4 £ k^-C# 4 «>tf>T*>4 . S^-Bfife 
ajM6!tfcttffl-r4 £ k 4 . 
[0052] 

(1) ffl»f*l. 5 0O7?!)/HS (fflflA I" 5*9 ^5 

fea*-c-K^#ij)ai«jPTA/4 $r^-r*<o«^^5 5 

(2) ttffift. ^tftR8»tSS (iS«WJl«**Att«) 
tc J: 0 g*#HmT7:' 12 0 wj« ffl v->t v 4 
0 0 m J mt tmn L . 

(3) T^UiUBBit^K-^wt— TSItfeL, Hfe 
Ifltl 0 ^ L/i t OSr^-JfeMfcKst ( r U - b e s t 
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5 0 j , B*#fttt5**4tK> fciO. 5* . -5' 

( 4 ) RS^OtMR J: 0 fcJITcOsSI- <fc 0 JS#T^£ ttg 

[0053] 
[»1 1 



yl + /"R 
1. 50X 
1 +/"R 

[ 0 0 5 4 ] SBt^J 1 M-K3-hJffflM?R (HC- 

1 ) comm 

•/^ynyxy i — )i^**m> v u—h 7 oaa 

1. (3-T7yO'f;M-=SrS'-2-bF 
o^v-7*Qb7M-*v-) ^-9-^1 OfiSSP. TfeJ©S 
# 0 . 0 7m mcOBUfc-Y AfMSft^ 2 0 MSC . 
iftM^WOm (ffiift* r I RGACURE 184j ,f 

0 0M§G£iI-£UN-K:J-l-Jlffl^i8 (HC- 1 ) 

[0055] $Btflaj2 /\~¥^~hmmm.WL (hc- 

2 ) SDIBS! 

HMM V S'*? *»«f&^ Ktt i T . ( JS-f 2 - ;* * 7 V 
u4 iV^Sri/^frV li^f/l-Tyt-W) - [m- 

-h-a)- ( ydri/) -;K'J 

yyf) ttm*] ;HA£&1 0**a5£ffli*fcl2AMil!l 
itWl tWStizLX. (HC- 

2 ) swRut. 

[oo56] wmm3 ^-va-hmmmm ihc- 

3) o»K 

/Usf* j>- 2 - b x/d b°;l^ hi) * f-A-7* f^fc 

X, M-Ka-h>im^ (HC-3) SrtfflglL^. 
[ 0 0 5 7 ] §gjI0lJ4 hSffl^JK (HC- 

4 ) <D!HS! 

SB. 1, 6-t'X(3-7?'Jn^^y-2-t)! 

n^T'oWM-*^) ^tVl 0SS§B. 

feS'J (j&HA r I RGACURE 1 8 4 j „ f-Afc<M 

-«s»S£a«> 4SSSP. -f yro/v-;n oou 

«*«£UN-K3-HlffliffiK (HC-4) £P)ti*L 

[0 0 58] 88I0»J5 M-Ha— hJ!JHM?£ (HC- 
5 ) OPS 

•;/<y^i'jxy 1 — ;^^-"fT^Ui^-b7 0Sg 
$15. h U T-rVlVWrrY fD-;M?y2 0li 
«, 1. 6-t'A(3-7^'Jo>f;l/^y-2-tF 



a^rob/M-Jfv') Mtvi OtttSB. ^teimS 
tfO . 0 7 umnmM vy^A^ttSf 1 0 OS* 
35. 3fcS-£§fflt&S'J (f$n D a£ r I RGACURE 9 0 
7 j . ^W^-»3!C*tt«) 4S*gB. 4 
/-/H 0 0aSSi5^^UN-K3-hjIfflM>R (H 
C-5) fcWULfc. 

[0 0 59] SBI0J6 SISTflM'ii (H-l ) cr> 

mm 

W-mtLW? 0.06^ mcDlStf t&#8»B)ff £ 8 5 fifi 
SB, hUT^'J/Htrb^^f-a— 5*ft 
«. 7 , ^T^3-;U9 0 0fifiSe. 3teM^IS^j (m 
ffi^riRGACURE 9 0 7 j , -frttfj =¥-85S 
£-4tiS) 1 LfcfifflfSUBfflttS (H - 1 ) 

fcSttELfc. jffiBW^«W)WK«I«oa»f*l± 1 . 6 9T 

[00 60] Mit(?J7 (H-2) «0 

BHKSIBIK&^CftiTT^aS^O .05m mcogMt 

mtfxmmmmm (h-2 ) jiiu. jSKftfl^s 

[ 0 0 6 1 ] SBtfi&J8 i«JS«f*®ffl^ (H-3) «9 

ISS? 

lHI3eG1£&^tt;iT¥^&S#0 .03m m<0lHfc 

t»f*afflMvg (h-3) srMRLfc. ««ise«aw«Mk 
[0062] mmm9 Mmmmmmmm < h - 4 > <o 

PS? 

SB. h 'J 7 ? »J;USf h o-;M ^ y 5 Oftfi 
SB. 7'^-;PT^3-^9 0 0m*g8. Tia-^i^teS'J (ffi 
np^S r I RGACURE 9 0 7 j N +J<>tf<i 

&m ) 2 n.&m*Min L^mm^mmmt < h - 4 > 

SrHRLfc. «HE««a<0«fl:ift<OB*f*li 1 . 5 8T" 
fo->tz. 

too63]»no i&mmmmmmm <l- i ) 

1. 2, 9. 1 0— rh57?'Jn>fW=ify-4, 
4. 5, 5, 6, 6, 7, 7-jr^^7/U3fn7 : ^V5 
OfifigB. (ffi^ TXBA-STj . H 

mt¥W&<ktm) i2omMgp, 2' , i - -b* 

( (^<^) r^'Ja^/^Jf^^f-^) 7nWyl 

(2-tHnJfy) -4, 4. 5, 5, 6. 6, 7, 
7, 8, 8, 9, 9, 10, 10, 11,11,11- 

/tf*7/v*n>)yf>'^. i oa*se. y^wr^ 

n-;b9 0 0*Sai5. *S-^BfiteS<l (ffiA^ r K AYA 
CURE BMSj . B*ttM&&&im) 5SMS5S: 
«^Lfi)B»f*«iffllfc* ( L— 1 ) ^IBU. 

«a^>wfc«^ai»f*tt i • 4 7 T*ofc. 
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[oo 64] wmmi i i&mmmmmmm (l-2 ) 

1. 10-^'7^'jD>fMJfy-2, 2. 3. 3, 
4, 4, 5, 5, 6, 6. 7, 7. 8, 8. 9. 9-* 
^^7 J *7;^nr^^7 0aag|5, x^57?'J/Hf 
^h^f-o-^^^os*^ ^f-zur/HJ— 

9oom*a5, 3ea^m««fl (Hfca* ^ayacur 

E BMSj . B*fl3S**5S£*tS) 5figaS£8l-&b 

<£stff^)ifflmM (l-2) iWLfc. mmrnxkn 
mwtowffiftm* i . 4 2 -c 

[0065] HSfeflaj 1-1-1-6 
JP^'1 88jum(?)PET7 ^L-A r A410 

o j . wmm&s&M) ±iz. wHPunwLfc 

^-H3-h^M?RHC-l$r^'-3-^-$rfflOT^ 
«UU¥ 4 m8«i:4 6 <t ? ^m^i b . **MftB88t33f 
(SKTOKflsMtttll) fci 0 1 2 0WiSJE*«*T2rffi 
WC4 0 0m J«0*?l*£!HltbflWI:U 
WIMP ETy ■< /VJ*£fimLtz. -?"C0±^, T4 -/73 

6^8izxmmtt:mmmmm&H- 1 -3£-e*ve 

ftW*lW"CA/4 £:TrfftcD}fcfia*5 5 0 nmgmc 
Sr&J; ?£»<^¥$£f!^bT*£ffiL*:flL gftttfRSt 

mm. (g^»^ai) KioaswiftTm 
o wiSE*iB*T& ffl wc , 4 o o m j (og&mzmi b 

flHfcbfc. ^OifcEMmcbT. K&0I1 0, 1 1CT 

Btf. 5 5 0 n mT-&/]NRIt*£*-t<t 3 tNHLtt 
flMfcb«R»»*fl*bfc. »£*tfc»RM*f*>» 

fc*5ebfc. SS*5:-?-n-?-'ix^l^L7t. 

m^l. m^mmx-m 9 -a* bfc t ftytmm 



(ru-best 50 j . B*4Hrafc*£a») fci 

0. 5" . -5" jERM*fc«lJfcbfc. 
*/J\R»* ; MRItW^Kffi^-^V K^-^°-"C^^ 
U M^f4T*£9o^L£ico£#MKft ( ru- 
bes t 50 j , B*«*«S«4PttH) WO, 4 0 
OnmA l £> 8 0 OnmCDi£W£B<0 5 ° , - 5 * lERS*.*^ 

gftttiffil* ; XX—*- ( r n D H 2 0 0 0 j . 
B*lfeIIItS^ai ) izX 0 £ftl£i§a§3s£»e b 

*ffl£i5M ; ^ffiffitSth ( TDSM8 103j. *E« 

Jt^xt LTSMffiU SSlfcS^-. 
[0 066] 5atW2-l~2-6 

[oo67] mmm3 - 1~~3-6 

[0 068] 







1-1 


1-2 


1-3 


1-4 


1 -5 


1 -6 




HC-l 


HC-l 


HC-l 


HC-l 


IIC-1 


HC-l 




H~l 


H-l 


H-2 


H-2 


H-3 


H-3 


fl£JB*MsJi 


L-l 


L-2 


L-l 


L-2 


L-l 


L-2 




0.9 


0.5 


0.4 


0.3 


0.4 


0.3 




91.2 


92.1 


91.9 


92.2 


92.0 


92.4 


^Bl&ftti o/cm 2 


2X10 9 


ixio fl 


3X10 9 


6X10* 


9X10 8 


1X10* 




O 


O 


O 


O 


O 


o | 



[0069] 



[*2] 
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«2 







2-1 


2-2 


2-3 


2-4 


2 -5 


2 -6 




HC-2 


HC-2 


HC-2 


HC-2 


HC-2 


HC-2 




H-l 


H-l 


H-2. 


[{-?. 


H-3 


H-3 




L-l 


L-2 


L-l 


1-2 


1-1 


L-2 




1.0 


0.6 


0.5 


! 0.4 


0.5 


0.3 


^»3iS^ % 


90.1 


90.5 


90.9 


91.0 


90.5 


90.9 


^ffiJfitftft a /cm 2 


6X10 10 


5X10 10 


4X10 10 


5X10 10 


5X10 10 


4X10 1 * 




O 


O 


o 


O 


O 


O 



[0070] 



[*3 1 



«3 







3-1 


3-2 


3-3 


3-4 


3-6 


3-6 




HC-3 


HC-3 


HC-3 


HC-3 


HC-3 


HC-3 




H-l 


H-l 


H-2 


H-2 


H-3 


H-3 




L-l 


j L-2 


L-l 


L-2 


l-l 


L-2 




0.9 


0.5 


0.4 


0.3 


0.4 


0.3 




91.1 


92.2 


91.9 


92.3 


92.0 


92.2 j 


^Sl&tfctt a /cm 2 


8X10 11 


7 X 10" 


8X10 11 


8X10 11 


6X10 U 


6X10 11 




A 


A 


! ^ 


A 


A 


A 



[0071 ] JtMBMLttJ:lf2 

ZtlZ'tU^- H3- hSffl^H C - 4 *5 Xl/H C - 5 

SfflvifcHftttft i «fr<o5at09 l - 1 1 IrI^c 

Iffl * ft* L tz . £ Jfc*Ett« 1 H«t:JSRW«<04»K 

[0 0 72] JtJ&#J3 

»4 



[0073 ] 
[^4] 









1-1 


1 


2 


3 




HC-l 


HC-4 


HC-5 j 


HC-l 




H-l 


H-l 


H-t 


H-4 
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(51) Int. CI. 7 ' 



CEZ 
1 0 1 



F I 



<##) 



C 0 8 J 7/06 
C 0 9 K 3/16 
G0 2B 1/10 



C 0 9 K 3/16 
C08L 101:00 
G0 2B 1/10 



1 0 1 A 



A 
Z 



// C08L 101:00 

F*-A(#*) 2K009 AA05 AA15 BB11 CC03 CC09 
CC26 DD02 EE03 
4F006 AA02 AA12 AA17 AA22 AA35 



AA36 AA38 AB19 AB24 AB74 
BA14 CA05 DA04 EA03 EA05 
4F100 A AO ID AA01E AA17D AA21D 
AA25D AHOOB AK17B AK42 
AROOB AROOC AROOD AROOE 
ATOOA BA03 BA04 BA05 
BA07 BA10B BA10D CCOOB 
CCOOC DE01D EH46 EJ08 
JG04B JK12B JK12C JN01A 
JN06D JN06E JN18D JN18E 
YVOOB 

4J011 AC04 QA03 C1A32 SAOO UA01 
UA03 VA01 VA09 WA10 XA02 

4J100 AL08P AL65P AL67P BB07P 
BB12P BB18P BC02P CA01 
DA64 FA17 JA32 JA43 



